Peripheral nerve injury-induced changes in spinal alpha(2)-adrenoceptor-mediated modulation of mechanically evoked dorsal horn neuronal responses.
Peripheral nerve injury has been associated with changes in the modulatory action of noradrenergic pathways on nociceptive traffic through the spinal cord. Thus, the purpose of this study was to assess whether endogenous noradrenergic descending inhibition, acting via spinal alpha(2)-receptors, is altered after peripheral nerve damage. We investigated the effects of spinal administration of a selective alpha(2)-adrenoceptor antagonist, atipamezole, on the evoked activity of deep dorsal horn neurons in animals with selective spinal nerve ligation (SNL) compared with a sham-operated group. Intrathecal administration of atipamezole (1, 10, and 100 microg) did not produce any significant effects on the electrically evoked neuronal responses in either animal group, with the exception of a small but significant enhancement of the postdischarge in the sham control group only. Similarly, no significant effects were observed with the heat-evoked neuronal responses in either group. Interestingly, atipamezole significantly increased the evoked responses of neurons to low-intensity mechanical stimuli in the sham control group but was without effect in the SNL group. Thus, our findings suggest that peripheral nerve injury can result in the suppression of noradrenergic spinal alpha(2)-adrenoceptor-mediated inhibition of spinal dorsal horn neuronal activity evoked by low-intensity mechanical stimuli. These results suggest that a tonically active noradrenergic inhibition of mechanically evoked spinal dorsal horn neuronal responses is lost after nerve injury. This shift in the balance of noradrenergic controls may be one of the many underlying mechanisms by which behavioral symptoms of hypersensitivity develop after nerve damage.